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Product Design Framework with Configuration
Network and its Viewing Control
(1st Report: Fundamental Concepts and Computer Implementation)∗
Kikuo FUJITA and Shinsuke AKAGI
A framework of computational design method and modeling is proposed for the layout and geometry
design of complicated mechanical systems, which is named “configuration network and its viewing
control”. In this method, a design object is represented by a set of declarative relationships among
various elements of a system, that is, configurations, which are gradually extended from system structure
to exact layout and geometry through the design process. Since use of all of the configurations leads to an
extremely complicated network, how subparts are viewed is controlled by levels of granularity and width
of scope range. Such a configuration network is allowed to grow and refined through embodying geometry
and layout corresponding to a focused subpart with a numerical optimization procedure. Moreover, its
implementation in object orientation and application to a design problem of air-conditioner units are briefly
shown, the details of which are reported in the subsequent reports.
Key Words : Design Engineering, Modeling, Configuration, Computational Method, Complexity, Product
Design, Parametric Geometry, Artificial Intelligence, Object Orientation
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Fig. 1 Complexity and computability of design
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Fig. 2 Configuration network and its viewing control
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Fig. 3 Mechanism of viewing control
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Fig. 5 Object-oriented representation of configuration network
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Fig. 4 Class objects on configuration network
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Fig. 6 Rough arrangement of components
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